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This book introduces an original fractional calculus methodology (‘the



infinite state approach’) which is applied to the modeling of fractional
order differential equations (FDES) and systems (FDSs). Its modeling is
based on the frequency distributed fractional integrator, while the
resulting model corresponds to an integer order and infinite dimension
state space representation. This original modeling allows the
theoretical concepts of integer order systems to be generalized to
fractional systems, with a particular emphasis on a convolution
formulation. With this approach, fundamental issues such as system
state interpretation and system initialization — long considered to be
major theoretical pitfalls — have been solved easily. Although originally
introduced for numerical simulation and identification of FDEs, this
approach also provides original solutions to many problems such as the
initial conditions of fractional derivatives, the uniqueness of FDS
transients, formulation of analytical transients, fractional differentiation
of functions, state observation and control, definition of fractional
energy, and Lyapunov stability analysis of linear and nonlinear
fractional order systems. This second volume focuses on the
initialization, observation and control of the distributed state, followed
by stability analysis of fractional differential systems.



